Prostaglandins in the sheep fetus: implications for fetal function.
1. In chronically catheterized sheep fetuses, during normal pregnancy, the concentration of PGE in the fetal femoral arterial plasma is invariably greater than that of PGF, and increases during the 12 to 24 hr preceding delivery. The concentration of both PGE and PGF decreases repidly after birth. 2. These changes in fetal prostaglandin levels contrast with the marked increase in PGF, but negligible increase in PGE, in the maternal uteroovarian vein before parturition. 3. The changes in prostaglandin concentrations in fetal plasma at term are associated with only small changes in the concentrations of PGE and PGF in tracheal fluid. In amniotic fluid the concentrations of PGE and PGF increase during the last 4 days in utero. At birth the concentrations of PGE and PGF in fetal urine are similar to the concentrations in amniotic fluid. 4. The concentration of PGE in fetal plasma and in tracheal fluid is significantly elevated for up to 3 days after surgery. The concentration of PGF is significantly elevated in fetal plasma nad tracheal fluid for at least 24 hr after surgery. 5. Three fetuses which were chronically hypoxemic had elevated plasma PGE concentrations in utero. However, acute (1 hr) hypoxia or hypercapnia induced in the fetal lamb by making the ewe breathe appropriate gas mixtures did not produce consistent changes in fetal plasma prostaglandin concentrations. 6. During late pregnancy (day 128) exogenous PGE2 infused at about 1.6 microgram/min for 60 min into the fetal carotid artery achieved concentrations in the fetal femoral artery which were within the physiological range seen at term. At this infusion rate, there was no effect on fetal arterial Po2, Pco2, pH, or hematocrit, and no consistent effect on fetal blood pressure or heart rate. PGE2 infusion had no significant effect on the concentration of growth hormone or prolactin in fetal plasma. Within 30 min after beginning the infusion, however, there was a significant increase in the cortisol concentration in fetal plasma. This effect was seen even at times in pregnancy when the fetal adrenal gland responds only poorly to exogenous or endogenous ACTH.